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It was considered as a copper pipe the tube outer diameter of 9.52 mm, the 
thickness of 0.30 mm, and 800 m in length, regular winding picking was performed, 
and it was considered as the form of level WAUNDO. After the mixed gas of 95% of 
the nitrogen gas (not less than 99.99% of purity) of general industrial use and 5% of 
hydrogen gas (not less than 99.99% of purity) of general industrial use replaced the 
inside of these coiled copper pipes, the both ends of the pipe were closed and the 
annealing process was performed on the same conditions as Example 1 in DX gas 
atmosphere. In accordance with the same method as Example 1 , residual oil quantity 
was measured after the annealing process. As a result, as shown in Table 1 0, a lot of 
bottom oil was accepted. 
[0058] 
[Table 10] 
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aSK^X 95% 


No. 6 
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No. 14 
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2 




mmbh 


2 




mmm 


2 



[0059] 

[Effect of the Invention]According to this invention, it excels in lubricity and the 
copper pipe internal lubricating oil which can reduce the bottom oil after an annealing 
process substantially is provided. A hydrogen feeder is installed by using the 
lubricating oil concerned, and it becomes possible by replacing with the introductory 
process of the conventional non-oxidizing gas to manufacture a tube interior low 
bottom oil copper pipe, without changing most conventional processes by the 
existing equipment constituent only by introducing hydrogen gas. This tube interior 
low bottom oil copper pipe can be conveniently used as an air conditioner, 
refrigeration and the object for cold storage equipment, and a copper pipe for heat 
transfer. The document which indicated the chemical formula etc. 

[Translation done.] 
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^ y >^7^ :/ti*^^lhrKiRfet^ J: f:) i SrSlJ 

2 3 0 cm-i (:::|o{t 1 IHfe/c 19 <^ 

I 0 . 0 2 5K_hTfcSr i:^4#gS:^i-6 

[!»5jt:3S2l 4 0°CtC*5(t§i!j)te^;6S5 0 7!?^5 O 0 

m^m 3 ] iuiB/K y y''r>'(D^mARxfmm 2 msx 

[ft 4 1 mxnm^^w<Dmwmf^mm\Hmmm 
-f tij^^ 1 m\^mm(DmmuT.mmmmo 

[0 00 ii 

tC, Wp^B(Dp?&1tRt)^iPXX^(D5^f^#BSJh14^rn]-h 30 
[0 0 0 2] 

14. liXtt&ti^ftAtt^^itUT. ^l^^JPXUfc^, 40 
ffl-r5tt#xmcj;oTa^W(-;!JPX$n. rtiS:=i-f7l- 

v^T. 5 0 ot:i^±(DMft'eijp|^itt#fi;a5ffi$n5o 

:^if6^{4^<h bTti:, ^5 0 0°CcD?a;KT-^l o^m<Dm 

mm^^^&^nx^ m'^(Dmv:^n^h(Dt\^x\^^^o 
[0 00 3] t:L sx\ mm^mwMiL^mi^m^it^ 

«^*J:>9. ±^LT/Ky:/7">^(^J:5^c^iS*iScoa 50 



^*^iPi-^r.<ti;iJ:^?ib*AS^ISSu/cfflvt?S^, « 

(D\^mRxj^^mmi^^m\^x\i^^o -^tlt. s>R=2-r/^ 

Mit^tixmtt^o 

[0 0 0 4] L;6^L?'^:d5fe. ^(^m^^^ ^ ^^Xit,. P 

[0 0 0 5] *fc. ia^, «;*^*^cofci?)lc:7t:i>-m^j 

Kni^^nn>'/k;^n:;^7— tK:/^ (HCF 
C^) 5:T^^nn>^/V:^n;^— /KV^ (CFC^) (^ft 

jKv-^ (HFC») (?)?&i«;65ffiffl^ixSj:5J->:^:oT# 
[0006] HFC ^?*&i^(^j^>ft;7K^*<?>tt 

an^i.fj:^^(DX\ m^p^\^m»f}mm\^x\^^^m^ 

^) (cj:^:^^fc"^y-og|g^^#<^BaM^5l#^^ 

[0 0 0 7] Hi-. ^K::=^4/\^'^<DW^mmi^. 

[0 0 0 8] t^*(C*5frt6rcOj; 9^c^;g>R=3-r/^^*l^ 

*fe;^5fc'5o *fc. iP^j^ifi^i^i^^XJ^^SttJ^^^^-e 

-2 7 9 8 6 Q^<km.. ^BB¥7- 1 9 7 28 3^<2> 

BI^6-2 2 8 6 4 9-^^^) o 
[0 0 0 9] 



(3) 



#512 000-186291 



3 

lO 0 1 1] 

9 9. 5®S%XT^2«K-h<^#ttT/I^='^/V<^SR4>^ 20 

fc^-g-t^ 1 2 3 0 c m-i jo{t ^Klt 1 iHlfcfc 19 (7)5^^ 

10 0 12] :z(Dm^MT.mmmm'±. 4 o°c(c:^o{t^ 

5 0 75^ 5 0 0 Oxam^ /^X^^Z-tt^i^ 

[0 0 13] ifi^m\z:^^mmMJimmmm±. 30 
t^\z.^ mmx\tm^^m<Dp^m^^^^^ti^h(ox 

[0 0 14] 

^ffotCo t(Di^^^ m^±R^mi&m{CX-:^X^S^^A 40 
Tfe* I ^m^l^f^M^^^. 1 2 3 0 cm-' {c:$3iif^SiM 
l\B}^fci)(D^^myt^l7!)>0. 0 2 5 J^_h-CS)^/j^y 

t i.fciy(D^mmm t vx^m-r?) ^t\cx^. 

[0 0 15] ^T. *^9^^;i#s^Wioxfflffl?tffli;io 
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[0 0 16] ( 1 ) m^^RMmumi^x ^ m'^^i^f^ 

1 2 3 0 c m-i (;i jott ^S»f 1 [Hlfcfe t9 (7)^^Pi^3fca I 
mo, 0 2 5j^±Tfc^^y : 6 07!y^9 9. 5 

*^?^^-^3v^r^i. mmm<DWMt\.xm.m'r^^v:f 

7=- ^^c^^J^^W^t^fo-r y :/7" >itm^M< -r ^ <^ J; 

itKflx&^^ffl y xom^m^m i 
J: !9 /K y y^^^^(D^^m.^m i Sraa^^-s . ^ y :/ 

1 2 3 0 cm-1 <Z){4a{^b°— ^;65mtt^o IPt^ 

y:;^7^>'%i©^^-r53Ky :/-7^vfi. •^<r)55^T-«ag4'tc 

4^^*^^ri-60T\ 1 2 3 0 cm-1 {cfctt^^K y >^ 

[0 0 17] 1 2 3 0 cm-Mc:*5tt^^y :/7=-V<7)#i$1^ 

K**l;^^0. 0 2 s^^-efcS*!:. ^y r/^^^^)^^^^' 

V>o t^^oT. :*:5IK^-*3V^T(^. 1 2 3 0 c m-i JC*3tt 

[0018] :^^mit^^\^^xM^^^^^m^m i 

^SA^^^ 7 0mm, SH^Jf:^:^^^ 3mmXrfc6Z n S e 
^i^a (MCTl^ffi:^ (Mercury Cadmium Telluride : 

0;*:«^ftS^ttMFT- I R) ^ffifflLT. SJ^-r^ 
4 c m-i 1 0 0 0 [U <^ bTaij:^ 

;^i^6. 7|lI{::t@a-r^/*^P^iR:^^^ h>'V^5»^tb^(7) 
-e, 1 2 3 0 c m-i {Cioft^^K y >^x>'CO#i^K^feSE I 

-r§#i^B57fcS I (^KiRt:*— i^fliSELTl 2 3 0 c m-i 

rc^b°— r^:ei^mtt^{4ef^l 2 2 075M1 

240cm-i (Dmxmi^irti?>:itt>^^o t^oT. * 

^K^c4oV^T^i. 1 2 3 0 c m-1 (CjoV^T^tb^ 1:°— 
(^)fS^;6Sfttii5<?'^Si:5}-. 1 1 7 07!rMl 1 9 O c 

m-^ ^C4oV^T3i.tt'5>^-<^ h/WCO:&,^, 1 2 5 0 7!?^ 1 

2 7 0 cm-i m<o^—:^X\t:^o:>m\^:^\^^XWn^:^^ 
[0 0 19] ±m(OtL[i<i^'?'mi^^(D4 y'^y':yitm'^^^ 
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[0 0 2 0] (2) 2gJ[^-b<Z)»gT/l^::3— /l^(^aSj»J^ 
—y^Mt^ : 0. 5 7!;^ 4 Oga% 

xatc:Jo{t6 l#fcf^'9C>JPX* (i^S^) Sr^Jx.fi2 

0%Ei±. tt#a>K$r^yx.tf 1 0m/#«±tLT. "7^ io 

[0 0 2 1] sfc, ^^-«3t4^co-r y>^'7^>^it*^^^^ 

So 

[0 0 2 2] ^^-e. *^PJ{c4oV^Tfl. XtE^°y:7'> 

-'rMtmmmm(D±9:Mhtc^ 0. 5«m%^mx 30 

h^t. §,mmm'\i^mW't^:itr>x^f^^\ - 

r<7)^tfr/l-=i— T^yHbf^t^. i^iffiBfc^IKi 
0. 57bm4 0WM%t't^o 

[0 0 2 3] 2mi^±(D^mr/U::i-/UtLX. Mi^-^ 
/K h y ^^l-^:/^ y ^--/i^ (1, S-ynyN^^/v?:^— 

/V) . y =3— /w (1, 2-:f^i^i:^:;t— 

/^) , 1, 1 -v^y ^/V:3i^l-:/^^y (2-7^^ 

/v-1, 3--:/p/^:^i^;**— /v-) , i, 2-v^^^/vji 

^i^>->5^^y ri— /i^ (2, 3 -:/^>^v^;:^— /w) . 1-^ 
^/Vhy:n^l^>'>^'y n^/V (1, 3 --pfv^r 

/W) , 2-7<^/l^hy ^^l^:x^^y (2-^^/i^ 50 
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-1, 3-^ny^>->;?;^— /V) , 7^ h^j^i^l^^-i/y =1 

— /v- (1, 4-:7'i$^:xv>::^-— /W) , -<>'^l^>'>/^y ri — 

/V (1, 2-^^^i$?>'>^;t^/W) , 2, 2-v?P«^/Vh 

y y yV- (2, 2-v^^^/i--i, 3 

ti>^<>iPy^^/U) , 1, S-^^^iJ^^^v':^— /K 

v^/i/^-^y =1— /K ^=^->'i/:x^'y =1— (i, 2—^ 

^71^-2-^^/^-1, 3 /K 1, 7 
-^•7^>$? Vv^::^— /K 2-p«^7^-2->^t3fcVl^~ 1, 
Z-'fxi/^^y-y^-'fV^ 2, 2 -i/:3^^7V~ 1 , 3-:/ 
u/^^-v^ir-^/K 1, 8-;^iJ^i$?;xv^;r— /K 1, 9 - 
y-t-^^v^;^— 7K 1, \ O-fiol^-y^^jv^ 1, 11 
- ly^io :x v^;^-— >&T>* 1 , 1 2 - Vrti v?;^— 
/1^6D2tfT7V':3— /V-lfetJtfcrttfe 2ffT/W:3— /VC02 

[00 24] ^fc, hy /Wai^>^, hy^^n 

n— 7V":/'n/A>') , by - ( h y ^ ^n— /VT'n^N" 

. -<:x^^:nyxy /k v'- (^>-i^:3^y y h 
— /v-) , by- (^>-^aiy;:^y b^/i.) , ij^yiry 

V, 7Ky:^'y-fey^/ (^^yiry >^(D2 7!?^8*ft:) . 

1, 3, 5~~'^>^t$'>'by;^— /K y/Vl^b— /K V>'l^ 

T^b'b— /K =^^>y b— /^SLtJ«-^>':=^ b— 7l^^<^ 

[0 0 2 5] Jg(c:, ^^ixn— T^fcV— y tK— 
X, ^A/— ^Vl^ri — y/u^ b — b 

— -<y'^/l^b^^^ bl^>'^n— i/cx^n— 
(IBJ^fls:) ;0>fei9. Clixfc?: 1 aX(iil#L. S»<t?i 

[0 0 2 6] Z.^h(O<gr^T)VzJ.^;V(D0^. '^\^. ^ 

y r: — 2 7!/^ 1 0 , :/ni:°u>'i:^'y 3 — 
<^27iMl 0»i*:) . ^yiry:^, i^>/yiry>'. by 

i/y-fery:/, b y ^^^i— /w^i^j^v, by^^^n— /v:/ 
ib, ^^uvi/yri— /K :^y oi^uv^^y (j:. 

^Ix^/^^y >rv<D2 75M8S#:) . :/n y =3 

— /K ^°y fc^lx-^^^/y =3— (:/n fc°l^>>/y 

/\^(D2Jb^smm . ^^y-ky :^&t;^v^^yiry ^ife 
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[0 0 2 8] LTt^. T/V^/V3i— 

n—zf^/u^^ yy'^/^^^ s c c— 

t e r t -y'^/vm. 
10 0 3 0] :ititb><Dr/i^^^i^m(Doib. mmWc^>su 

^tmc, mmM<Dmmm'^^if^w^i^:^y^Mc&i£-rm^ 40 

[0 0 3 1] (3) T^y >^>>-^#-(ffiT/Vri— yV(DSiS:9- 
jo V ^ T f 1 . tt# AD Xtt;^ > ^ 6 X@ \C 

^mmxxi'tmmmm^^t>'^x ^ mmm^ji^^^^ti 
Tv^T^>J:v\ mm^\ti.xit^ mmm. mmm^:^^ 50 
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[0 0 3 2] BP^p. :^y :7*'7">^<^#ffir/V:=3— 
;^)SJ;!9-S*P*b<. 9 7. 5nm%&s±t'r^^ t:^^^ 

fi. mQ^^^^^i.f£^mmm^m.mi^xti:±imj: 

[0 0 3 3] (4) Pjttt<^4 0°C{Ciott61&3|?Ag : 5 
0 5 0 0 0 mm2y# 

(-ffF^tc^e-f-^ffl^i^i^^sitjp-r^r.^^^fc^o 

^5 0 0 Omm2/|J?^"r^::<J:^5^f^LV\ 
[0 0 3 4] fj:^^ *^K(C4oV^T. ?&?*v^;j<'7" AcDfg^ 

^m-t^^tt^x^^o 

[0 0 3 5] HFC^?^jK<!:: LTfi. mMm^lJbms 

xh^y yi\:rr7vtfiy (hfc) t><£k^X'h'o. 

i/yjv:tu;^^> (HFC- 3 2) , h y 
n^^J'V (HFC-2 3) . y (H 

FC~125) > 1, 1, 2, 2-7^ h^:7yW;:^n;n^ 
>^(HFC-134). 1, 1, 1, 2-7^h^:7/V:^ 
C2a:.i$? V (HFC- 1 3 4 a) . 1, 1, 1 - h y :7/l^ 
:tnzr.^l^ (HFC-14 3a) , IkXJ^l , 1--Jy;\- 
ri-uzTL^l^ (HFC~152a) %(D^^^ YnyjVir^ 

(HFC) . my^\^:L^^(D2m£k±.<Dm-^m 
^m.m'T^^itt^x^^o 

[0 0 3 6] iivGikK^^(Dm'^}^mt\^x\±. mx. 

, 6 0 Jb^ 8 0 K4%C0H FC-1 34a<J:20 7b^ 
4 0KM%(DliFC-3 2t(Omi'^^m. 4 075M7 0 
H»%(;)HFC- 3 2 <h 3 07!;^6 OSfi%<;)HFC- 
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1 2 5 t (Dm^lf^M. 4 075^6 OS»%<^HF C- 1 

2 5 t4 07bM6 0®»%<DHFC- 1 4 3a t<DU^ 
'^^^ 6 0®S%<DHFC- 1 3 4 a 3 0®S%<7)H 
FC-3 2 <b 1 0«&%OHFC- 1 2 5 <t (T^^E-g^?^ 

4 075^7 OS*%<DHFC- 1 3 4 a ^ 1 575^ 

3 5W*%<^HFC - 3 2 <!: 5 73/M4 0K*%<7)HFC 
-12 5 tCOm^^if^M. RUB 5Jbm5 5«»%<OHF 
C - 1 2 5 ^ 1 Jb^ 1 5 W*%cOH FC-1 34a<J:4 
0 Tbm. 6 0 K»%OH F C - 1 4 3 ^ 

-r^r ^;65'X?t;5o 10 

[0 0 3 7] UF C^'^m(Om^^mt LT. MJ-AAs: 
fi^^Cfi, 7 OWS%<^HFC~ 1 3 4 a ^ 3 0«fi%CO 
HF C- 3 2 t<Dmi^^^Ms 6 0K»%<OHFC- 3 2 
t40 KS%(DH F C - 1 2 5 <!: (DU^i^^. 5 0 
%<DHFC- 3 2^5 0®*%<7)HFC- 1 2 5 t(DU 
^'^m: (R410A;r^^ Ki/^^-^/V-lilS. Gentron 
AZ-20) . 4 5K»%<7)H FC-32<b55 WM%(OH 
FC-1 2 5 ^(^Jii'g^^^M (R 4 1 0 B ; T^'cx^Vft 
SUVA AC9100) . 5 OK*%cDHFC~ 1 2 5 <t 5 
0®4%CDHFC- 1 3 4a t(DU^^^M (R 5 0 7 20 
C ; r^-f }^^i^^^-tM±M. Gentron AZ-50) . 3 OK 
g:%C0HFC-3 2t 1 0KS%60HFC-1 2 5 <h 6 
0 K»%(7)H FC-1 34a^ (DM^^i^M:^ 2 3 M»% 
(DHFC-3 2 <?: 2 5®S%<^HFC - 12 5^52® 
i%CDH FC-1 34a<> cOiS'^^^^ (R 4 0 7 C ; 
^:^>^±m. SUVA AC9000) . RZJ^ 4 4 mM%<OHF C 
-12 5 t4KM%(DHFC- 1 3 4 a it 5 2WM%(D 
HFC-143a t(Dm^'i^mi (R4 0 4 A ; "r^^^l^ 
ttM. SUVA HP-62) mt^h^o 

1 0 0 3 8 1 mtTi^m^'ifi^mt ltj^. ^mm- 30 

e^tcf^, T^^^-. ::^^^l^>'. ^^l^. :/nt:°u 

[0 0 3 91 Hi-. ^mmK^\^^X. ^^Wi^:^y'Mcm 

[0 0 4 0] ^^^^^tt<!t: L.r^£fll^tL^i£tt^ b-Cf^. 

[0 0 4 1] *fc. }^mkmt'Lx^m^fii>^jmt 
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oi^^y^^ v-y -y— h^-O^TKy 

[0042] <!: LT^ffl ^tt6^J*tt<D 5 "fe. 

2 7bm 1 2 <D:^ 1/ >^ ^ >(DmAm^i^RX^^m 

[0 0 4 3] /Ky ;^i^:7>r 

t> ^fett :^ u :7 ^ >- 1? o T t J: V \ 
[0 0 4 4] 7Ky:^i-:7>f >-^^3g-r'5^ic>ftffl-t-^r 

> (a-:tuy^>Rxf^nytuy^iy:t^t^) . mm 

i^<D/:^>^ (a-:ti^y^>'RXJ^^^:tuy^>^^ 

{a~ir\yy^l^RXfP^%:tuy^i^^'^t^) , itt^ 
y^i^^^^t^) . ii:^)K:XJi^)^S4fe<^hyy=^ir^^ (a- 

ia-:ti^y^z^RXJ^\h'S\^:^uy 
[0 0 4 5] ac^u:/^ >^nl::°U>^, 1 -y^y" 

2-'fT>^^ ^y:f'Ti^Rxy^mmm^^jb^\2x 

r^;6s»*L<. ^mm^57imi 2Xh^a-:tuy 
[0046] ±M<o^y ^M(O^W:Xm: 

-^xn^-t^^bt^x^^m^. mkit-<i^y^7\^<o 
<k^(D^mmmimm^^&m\.x. :tuy4>^mn 
m^xi^^m^^'^^^tJi^j:^ . ^v:tuy^>^^m 
m't^^t:^>x^^. mmmm^mmmti^xi^. mx. 
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[0 0 4 71 */c. :*:^P>^^C^oV^-Cfi:. ?&^«^ft<D^^ 

.lLTt>J:v\ TKy :e-i/:7>r V(7)7k^>ft;f^^#5*-fe^ 
y :^P':7>r >^Sr<^*^(^)**>^t:M^K<^#^ET^-*5v^r7k* 20 

7k*^k-r5 2o(7)XSSr)ii2fellJfe^^r i:?fc<. 

V\ 40 

[0 0 4 9] /^jo, P^t?ftffl<DS*<>UTTtf|g^ttrV> 

[0 0 5 0] ^fc. LTffiffl^tL^-^^ffl^t^ 
-r^^i:;65-tr^6o 7!7^4 0 -Cfc^Tyv^^e/i- so 



:*-i5^^/^S> y^/i-'S. t'v'/i^S. •i^V'r'v^/i- 

T^zy^^vm. Khyr^^v^/i-s. hy hyr^iv^ 
--^i^ h y T ^ b y r i^^^jv 

h y T =1 y -:^ h y T n v-^/vS^ 

[00 5 1] T/i^^/l^^^^-^ZyCDT/^^/^Mt LTfi. 

[0 0 5 2] t.fc. T)V^)V^iy^^yo:>T)V^)V^(n'm 

mt. \ib^Amx^^:i}itm^\.\^t^^ ^^tt&t;^ 

/u^/u^:y^'::yRU2m<OT/i^^/i^^^^'t^ i^T/i^^ 

/u^i^'^iy^mc-tih(Dm'^m^i^wm^ti.xmm 

^^'t^T/i-^ji^^>^>^(DU'h^XhoXiiJ:\^\ 

[0 0 5 3] T7V:3e/V-<>--^^>-(?)^3t:^?itcoV^ 

mx.iit. zr^^u:^^ yviy£\^iy, yy-iyRU4 yy f^\^ 
>'m<ojSM^yytuy>cxDo^. 0'i,v<nyx:i}i^u 

>^(Dm^\^j;:oxnt^^?>^mm^ejb^4:0<Dmmm 
xn^mk(D>i'uy^-^^m.m^^^tf}^x^^o * 

^4 0(Z)ii:«^X{i5>fet^<^:^i^:7^>^, Mt>lc*T?a25: 

xj^mmm<o^msi^:^>hn-y<yy^:y^^m\^. ^ti 

^mmi^^ ^iri^y ^>'\t'1r^:itKX,r>X'i%^n^m, 

mm^ 9 4 0 <Dmjm::t uy ^ i^^^^m-r^ ^ t 

t-et. ^^h(D:ti-y4XDmi^m^mm^^:ith 
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10 0 5 5] 'if^wmmt\^x^m^n^^^^A<Do'ib^ 

I 0 0 5 6 1 LTJ^. ^W^/W^. 

Tv^t'v-^. evy>^®^. x^y^-^. T-^^-r>^^^ 
mm^xi^^W[k<o/^^^:fyy—/i^, mrn^x 30 

[0 0 5 7] LTffiffl^ 6:31X7^/^(7) 5 

/Ky /i/^;^7^/V^ UXfi. i^:t—/l-X{^7K^& 
^375^2 Ofi*-r§^y:^-/V^. jK^m;d5675^2 

/K 1, 3-:/n/N°:x^::;?;<i-— /I/, t:°wv^'y :=i 

— /K 1, 4'-:^>5^:xi>;r— yK 1, 2-y^^>i>:^— 
/K 2-^^/1/- 1, 3-:/n/N>-i/;t— /K 1, 5- 
^:y^zy-J:t—^i^. =^—^i^s 1, 6- 

-^:3rf->-v?;^— yK 2 2 ^/V- 1 , 3- 50 



>?^n/'?Vv^:2t-— /K 1, 7-^:/i5?>v^:^— /K 2-p? 
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(54) LUBRICATING OIL FOR WORKING COPPER TUBE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide lubricating oil for working a copper tube 
capable of reducing the residual oil within a copper tube at low cost without 
providing a specific residual oil-removing treatment such as purging on the inner 
surface of a continuous coil copper tube in a sintering furnace to thereby improve 
the brazing properties, and preventing seizing by increasing wettability when drawn 
or rolled, and furthermore preventing the residue after sintering from adversely 
affecting the refrigeration system. 

SOLUTION: The lubricating oil for working a copper tube comprises, based on the 
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total mass of the lubricating oil, 60-99.5 mass % polybutene and 0.5-40 mass % 
partially etherified product of a di- or polyhydric alcohol. Further, this polybutene 
has an infrared absorbance I per reflection at 1 ,230 cm-1 of not smaller than 0.025 
when the infrared absorbance I is measured by the total reflection infrared 
absorption spectroscopy. 



http://wwl9apdl.mpit.goJp/PAl/result/detail/iiiam/wAAADqa4blDA412186291Pl.htm 



2009/1 1/02 



JP,2000-186291 A [CLAIMS] 

* NOTICES * 



1/1 ^— i> 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A lubricating oil for copper pipe processing characterized by the following. 
Per all the lubricating oil mass, polybutene:60 thru/or 99.5 mass %, and partial 
etherification thing:0.5 thru/or 40 mass [ of polyhydric alcohol more than divalent ] %. 
The infrared absorbance I per [ in / when the infrared absorbance I is measured with 

an infrared total-internal-reflection absorption process / 1 230 cm ] reflection of 
said polybutene is 0.025 or more. 

[Claim 2]The lubricating oil for copper pipe processing according to claim 1, wherein 

2 

kinetic viscosity at 40 ** is 50 thru/or 5000 mm / second. 

[Claim 3]The lubricating oil for copper pipe processing according to claim 1 or 2, 

wherein content of said polybutene and content of a partial etherification thing of 

polyhydric alcohol more than divalent [ said ] are more than 90 mass % in a total 

amount. 

[Claim 4]A lubricating oil for copper pipe processing given in any 1 paragraph of 
claims 1 thru/or 3 using it as copper or internal lubricating oil for temper heat 
treatment of a copper alloy tube. 

[Claim 5]A lubricating oil for copper pipe processing given in any 1 paragraph of 
claims 1 thru/or 4 characterized by supplying an inner surface of said copper or a 
copper alloy tube when processing copper or a copper alloy tube rolled round by 
coiled form. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about the lubricating oil for copper pipe 
processing suitable as drawing and the objects for form rolling, such as a long 
annealing coil copper pipe used for the heat exchanger of refrigeration systems, such 
as an air-conditioner and a refrigerator, etc.. There are few residues (bottom oil in a 
pipe, other carbide, etc.) after annealing as a coiled form especially, and it is related 
with the lubricating oil for copper pipe processing which can raise the lubricity of a 
tube interior, and the printing tightness of a working tool. When calling it a copper 
pipe in this application specification, a copper alloy tube is also included out of a 
pure copper pipe. 
[0002] 

[Description of the Prior Art]Conventionally, the heat exchanger tube is used for the 
heat exchanger of refrigeration systems, such as a room air conditioner, a packaged 
air-conditioner, the air-conditioner for cars, a refrigerator, a dehumidifier, a freezer, a 
frozen stock freezer, a vending machine, a showcase, and a chemical processing 
plant. After processing a copper pipe as this heat exchanger tube in consideration of 
processability. heat-conducting characteristic, workability, and corrosion resistance, 
the coiled copper pipe etc. of the long picture softened by annealing are used. In the 
manufacturing process of such a long annealing coil copper pipe, after being 
processed into a copper pipe and rolling this round to a coiled form by the drawing 
process of using a lubricating oil for the inner surface and outside surface to an 
element tube, into reducing atmosphere or an inert atmosphere, heating annealing is 
given at the temperature of not less than 500 **. As this annealing condition, it 
should be cooled after heating for several 10 minutes at the temperature of about 
500 and the predetermined temper shall have been obtained. 
[0003]By the way, in performing drawing processing to a copper pipe, it is using from 
before the lubricating oil which adjusted kinetic viscosity for an inner surface, an 
outside surface, etc. of a pipe by adding fatty acid ester or isoparaffin mainly to 
polymers composition hydrocarbon of hyperviscosity like polybutene. And when 
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heat-treatment for several 1 0 minutes is performed to a copper pipe at about 500 ** 
which is an annealing cycle of a long coil copper pipe, these lubricating oils currently 
used conventionally are evaporated, or low molecule quantification is carried out and 
a part evaporates them. 

[0004] However, in this annealing cycle, the ingredient which low molecule 
quantification of a lubricating oil may not fully follow, and is not evaporated at 
ordinary temperature as a result may be generated. Therefore, when coil length is 
long, or when it is a copper pipe with a small tube diameter, the internal lubricating oil 
used for copper pipe processing may not be thoroughly discharged out of a pipe only 
by the cubical expansion of the gasified lubricous oil component. Thereby, some gas 
constituents will condense in a cooling process, and bottom oil and residue will be 
generated in a pipe. 

[0005]As a refrigerant which fluorine regulation is carried out for environmental 
protection and used for a frozen air conditioner, recently, Instead of the conventional 
hydrochlorofluorocarbon system (HCFC system) and a chlorofluorocarbon system 
(CFC system), the refrigerant of a hydrofluorocarbon system (HFC system) which 
chlorine does not contain is used increasingly. 

[0006] However, since a HFC system refrigerant does not dissolve with the oil of a 
hydrocarbon system, when oil remains in a copper pipe, in a refrigeration system, the 
bottom oil in a pipe may interfere with operation of a refrigeration system, or may 
cause problems, such as blinding of the capillary tube by contamination 
(contamination), to it. 

[0007]The bottom oil in a pipe of the long coil copper pipe is also the cause which is 
made to generate gas, or generates carbide and causes poor soldering in the brazing 
at the time of the assembly operation of the heat exchanger of a refrigeration 
system. In order to solve such various faults, the reduction of influence which the 
residue after reduction of the bottom oil in a pipe of a long coil copper pipe and 
annealing exerts on a refrigeration system has been demanded strongly. 
[0008]There is the method of carrying out suction removal of the gas in a pipe in a 
vacuum chamber at the time of heating annealing as a bottom oil reducing method in 
such a long coil copper pipe in the former, using an exhaust air pump. The method of 
purging the gas in a pipe with nitrogen or inactive gas at the time of heating 
annealing is also proposed (JP,6-279860,A, JP,7-1 97283,A). It is also publicly known 
by combining both that lubricating oil survival of a tube interior can be reduced 
(JP,6-228649.A). 
[0009] 

[Problem(s) to be Solved by the Invention] However, the method of carrying out 
suction removal of the remaining gas in a copper pipe with an exhaust air pump at 
the time of heating annealing of a copper pipe, In using the method of carrying out 
suction removal of the gas in a pipe by a vacuum chamber, or the method of purging 
the gas in a pipe with inactive gas etc., the equipment reconstruction for it is needed, 
and productivity falls and there is a problem that a manufacturing cost will rise. When 
a solvent, an oily agent, etc. for the kinetic viscosity of the lubricating oil not being 
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adjusted or acOusting kinetic viscosity are not chosen appropriately, lubricity may fall 
at the time of copper pipe drawing, and, thereby, printing occurs to a plug. 
[0010]This invention was made in view of this problem, and is ****. The purpose can 
reduce the bottom oil in a pipe by low cost, and raises the brazing nature of a copper 
pipe by this, without performing special bottom oil solvent wiping removals, such as a 
purge, to the inner surface of a long coil copper pipe inside, and. It is providing the 
lubricating oil for copper pipe processing which can improve the lubricity at the time 
of drawing or form rolling, can prevent printing, and can prevent the residue after 
annealing from having an adverse effect on a refrigeration system further. 

[0011] 

[Means for Solving the ProblemjA lubricating oil for copper pipe processing 
concerning this invention contains partial etherification thing:0.5 of polyhydric alcohol 
more than per all the lubricating oil mass, polybutene:60 thru/or 99.5 mass %, and 
divalent thru/or 40 mass %, Said polybutene is characterized by the infrared 

absorbance I per [ in 1 230 cm ] reflection being 0.025 or more, when the infrared 
absorbance I is measured with an infrared total-internal-reflection absorption 
process. 

[0012]As for this lubricating oil for copper pipe processing, it is preferred that kinetic 

2 

viscosity at 40 ** is 50 thru/or 5000 mm / second, and, as for content of per all 
the lubricating oil mass and said polybutene, and content of a partial etheriflcation 
thing of polyhydric alcohol more than divalent [ said ], it is desirable that it is more 
than 90 mass % in a total amount. 

[001 3]A lubricating oil for copper pipe processing concerning this invention can be 
used as copper or internal lubricating oil for temper heat treatment of a copper alloy 
tube. A lubricating oil for copper pipe processing concerning this invention may be 
supplied to an inner surface of said copper or a copper alloy tube, when processing 
copper or a copper alloy tube rolled round by coiled form. 
[0014] 

[Embodiment of the Invention]Invention-in-this-application persons reduced the 
bottom oil in a pipe of the long coil copper pipe, and they studied many things that 
the lubricating oil for copper pipe processing excellent in the lubricity at the time of 
drawing and form rolling should be developed. As a result, the polybutene whose 

infrared absorbance I per [ in 1 230 cm ] reflection is 0.025 or more when the 
infrared absorbance I is measured with an infr^ared total-internal-reflection 
absorption process. By using the thing containing the partial etherification thing of 
polyhydric alcohol of the specified quantity as a lubricating oil. The adverse effect 
which improves the lubricity at the time of drawing or form rolling, and the bottom oil 
in a pipe after annealing is remarkably reduced, and it has on the refrigeration system 
of the residue after annealing found out that the long coil copper pipe reduced 
remarkably could be obtained. 
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[001 5] Hereafter, the lubricating oil for copper pipe processing concerning this 
invention is explained in detail. 

[001 6] (1) In polybutene:60 thru/or 99.5 mass % this invention whose infrared 

absorbance I per [ in 1 230 cm measured by the infrared total-internal-reflection 
absorption process ] reflection is 0.025 or more . Improvement in the pyrolysis nature 
of polybutene is aimed at by making high the isobutene ratio in the molecular 
structure of the polybutene used as a raw material of a lubricating oil. The isobutene 
ratio in the molecular structure of polybutene can be Judged by measuring the 
infrared absorbance I of polybutene using an infrared total-internal-reflection 
absorption process. If the infrared absorbance I of polybutene is measured with an 
infrared total-internal-reflection absorption process, a peak will appear in the 

position of 1 230 cm originating in the skeletal vibration of the 4th class carbon 

contained in the molecular structure of polybutene. That is, the polybutene which 

uses isobutene as a raw material shows that the isobutene ratio in the molecular 

structure of polybutene is so high that the infrared absorbance I of the polybutene in 

-1 

1 230 cm is a large value since it has the 4th class carbon in the molecular 
structure. 

[0017]Since there are few ratios of the isobutene contained in a polybutene molecule 

as the infrared absorbance I of the polybutene in 1 230 cm is less than 0.025, the 

pyrolysis nature of polybutene cannot fall and bottom oil in a pipe cannot be reduced. 

-1 

Therefore, in this invention, the infrared absorbance I of the polybutene in 1 230 cm 
is made or more into 0.025. 

[001 8] Crystal length the infrared absorbance I specified in this invention 70 mm. 
Crystal thickness the crystal for fluid measurement which consists of ZnSe which is 
3 mm. The horizontal form total-internal-reflection absorption measuring device (FT- 
IR by JEOL Co., Ltd. which has a MCT detector (Mercury Cadmium Telluride: 
semiconductor detector of a mercury-cadmium-telluride compound)) to be used can 
be used and measured. An incidence angle shall be 60 degrees, it makes resolution 4 

cm , and the condition presupposes it that an integration count is measured as 
1000 times. However, on this condition, since the infrared absorption spectrum with 
which reflecting times are equivalent to 6.7 times is obtained, suppose that it asks 

for the infrared absorbance I of the polybutene in 1 230 cm ^ as an absolute value of 
the absorption intensity per reflection. According to the above-mentioned measuring 
condition, the absorption peak of the infrared absorbance I originating in the 4th 

class carbon appears in 1 230 cm generally, but the position in which this peak 

appears may shift a little between 1220 thru/or 1240 cm . Therefore, so that the 

height of the peak which appears in 1 230 cm may become the highest in this 
invention, A baseline shall be lengthened between the valley of the spectrum which 
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appears in 1 1 70 thru/or 1 1 90 cm , and the valley of the spectrum which appears 

-1 

the base between 1 250 thru/or 1 270 cm , or in the meantime, and it shall ask for 
absorption intensity. 

[0019]Like the effect that the content of the polybutene by which the 

isobutene ratio in molecular structure was regulated uses this polybutene as it is 
less than 60 mass % per all the lubricating oil mass cannot fully be acquired, but 
residual oil may increase. When the content of polybutene exceeds 99.5 mass %, it 
becomes impossible on the other hand, to acquire the effect of the partial 
etherifi cation thing of polyhydric alcohol more than divalent [ which is contained in a 
lubricating oil ]. Therefore, in this invention, content of the polybutene per all the 
lubricating oil mass is taken as 60 thru/or 99.5 mass %. 

[0020] (2) The partial etherifi cation thing of polyhydric alcohol more than divalent : 
even if it uses only the polybutene as which the isobutene ratio in molecular 
structure was specified with the 0.5 thru/or 40 mass % infrared absorbance I as a 
lubricating oil, Carry out working ratio per [ in a drawing process ] 1 growth 
(reduction of area), and drawing speed is carried out in not less than 10 m/second 
not less than 20%, Use a bull block and a dice and a floating plug are used as a tool. 
When drawing processing is performed to a copper pipe, by generation of heat at the 
time of processing, a lubricous boundary part serves as an elevated temperature, 
lubricity falls, seizure occurs in a floating plug, and a manufacturing yield may fall by 
drawing fracture. When a long copper pipe is used especially, the temperature of a 
pipe rises by drawing processing and lubricity falls remarkably. 

[0021]When the polybutene as which the isobutene ratio in molecular structure was 
specified is used as base oil, depending on a drawing processing method, lubricity can 
be insufficient only by adding alcohol, and elevated-temperature lubricity cannot be 
raised. If the carbon number of alcohol is made to increase and chain length is 
lengthened in order to raise lubricity, the residual oil quantity after annealing will 
increase and the adverse effect which the residue after annealing has on a 
refrigeration system will increase. 

[0022]Then, in this invention, the lubricating oil containing the above-mentioned 
polybutene and the partial etherification thing of alcohol of the ** value more than 
divalent is used. Good lubricity is unmaintainable in the partial etherification thing of 
polyhydric alcohol being less than 0.5 mass % per total mass of a lubricating oil. Even 
if the content of the partial etherification thing of polyhydric alcohol exceeds 40 
mass %, the effect of raising lubricity is saturated and it becomes impossible on the 
other hand, to acquire the effect accompanying an addition. Although it disassembles 
or is easy to evaporate the partial etherification thing of this polyhydric alcohol with 
the heat at the time of annealing, if the content of the partial etherification thing of 
polyhydric alcohol in a lubricating oil exceeds 40 mass %, the probability which 
remains as a bottom oil ingredient after annealing will become high. Therefore, in this 
invention, content of the partial etherification thing of polyhydric alcohol more than 
divalent [ in a lubricating oil ] is made into 0.5 thru/ or 40 mass %. 
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[0023]As polyhydric alcohol more than divalent, specifically, For example, ethylene 
glycol, propylene glycol, a trimethylene glycol (1 ,3-propanediol), A butylene glycol 
(1,2-butanediol), 1,1-dimethylethylene glycol (2-methyH1,3-propanediol), 1, 2- 
dimethylethylene glycol (2,3-butanediol), 1 -methyltriethylene glycol (1,3-butanediol), 
2~methyltrimethylene glycol (2-methyH1 ,3-propanediol), Tetramethylene glycol (1,4- 
butanediol), pentyleneglycol (1, 2-pentanediol), A 2,2-dimethyltrimethylene glycol 
(2,2-dimethyl- 1,3-propanediol), 1 ,5-pentanediol, neopentyl glycol, hexylene glycol (1, 
2-hexandiol), 1 ,6-hexanediol, 2-ethyl-2-methyl-"1 ,3-propanediol, 1,7-heptane diol, 2- 
methyl-2-propyl-1 ,3-propanediol, 2,2-diethyl- 1,3-propanediol, 1 ,8-octanediol, 1,9- 
nonanediol. There is 2 thru/or the decamer of dihydric alcohol, such as 1,10-Deccan 
diol, 1 ,1 1-undecanediol, and 1,12-dodecanediol, and these dihydric alcohol. 
[0024]Trimethylolethane, trimethylolpropane, TORIMECHI roll butane, Di- 
(trimethylolpropane), tri- (trimethylolpropane), Pentaerythritol, di- (pentaerythritol), 
tri- (pentaerythritol). There is also polyhydric alcohol, such as glycerin, polyglycerin 
(2 thru/or the octamer of glycerin), 1 ,3,5-pentanetriol, sorbitol, sorbitan, a sorbitol 
glycerin condensate, adonitol, arabitol, xylitol, and mannitoL 

[0025]Xylose, arabinose, a ribose, rhamnose, glucose. Fructose, galactose, mannose, 
a sorbose, cellobiose. Malt sugar, isomaltose, trehalose, sucrose, raffinose. There are 
sugar, such as gentianose and MEREJITOSU, and these partial etherifi cation things, 
and methyl glucoside (glycoside), and these can be added to one sort or the 
polybutene which is mixed and serves as base oil, and it can be considered as 
lubricant. 

[0026]Among these polyhydric alcohol, especially Ethylene glycol, a polyethylene 
glycol (2 thru/or the decamer of ethylene glycol), Propylene glycol, a polypropylene 
glycol (2 thru/or the decamer of propylene glycol). By making glycerin, diglycerol, 
triglycerol, trimethylolethane, trimethylolpropane, TORIMECHI roll butane, and the 
partial etherifi cation thing of these mixtures contain in a lubricating oil. The 
outstanding processability can be obtained and the amount of residual oil in a pipe 
after annealing can be reduced. Among these Ethylene glycol, a polyethylene glycol 
(2 thru/or the octamer of ethylene glycol). When propylene glycol, a polypropylene 
glycol (2 thru/or the octamer of propylene glycol), glycerin, diglycerol, and the partial 
etherification thing of these mixtures are contained in a lubricating oil, it is much 
more desirable. It is the most desirable when ethylene glycol, a polyethylene glycol (2 
thru/or the hexamer of ethylene glycol), propylene glycol, glycerin, and the partial 
etherification thing of these mixtures are contained in a lubricating oil. 
[0027]In above-mentioned polyhydric alcohol, if all the hydroxyl groups are etherified, 
since lubricity will fall, it is not desirable. Then, in this invention, it is preferred to 
remain without etherifying at least one hydroxyl group among the hydroxyl groups of 
polyhydric alcohol. The mono- etherification thing in which one of the hydroxyl 
groups of polyhydric alcohol was etherified especially is much more preferred. 
[0028]As etherification, any of alkyl-ether-izing, alkenyl etherification, cycloalkyi 
etherification, alkyi cycloalkyi etherification, aryl etherification, alkyi aryl 
etherification, and arylated alkyi etherification may be used. If above-mentioned 
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polyhydric alcohol is alkyl-ether-ized especially, the lubricating oil which can reduce 
further the amount of residual oil in a pipe after annealing can be obtained. 
[0029]Although a carbon number in particular is not limited as an alkyi group which 
carries out an ether bond, a carbon number can use as a lubricous oil component the 
etherification thing of the alky! group and polyhydric alcohol which are 1 thru/or 18, 
for example. A carbon number as an alkyI group of 1 thru/or 18 specifically, For 
example, a methyl group, an ethyl group, n-propyl group, an isopropyl group, n^butyl 
group, An isobutyl group, a sec-butyl group, a tert-butyl group, a straight chain, or 
the pentyl group of the letter of branching, To that of the hexyl group of a straight 
chain or the letter of branching, a straight chain, or the letter of branching, a 
PUCHIRU group, a straight chain, or the octyl group of the letter of branching. The 
decyl group of the nonyl group of a straight chain or the letter of branching, a 
straight chain, or the letter of branching, a straight chain, or the undecyl group of the 
letter of branching. There are an octadecyl group of the heptadecyl group of the 
hexadecyl group of the pentadecyl group of the tetradecyl group of the tridecyl 
group of the dodecyl of a straight chain or the letter of branching, a straight chain, or 
the letter of branching, a straight chain, or the letter of branching, a straight chain, or 
the letter of branching, a straight chain, or the letter of branching, a straight chain, or 
the letter of branching and a straight chain, or the letter of branching, etc. 
[0030]The alkyI group whose carbon number is three or more among these alkyI 
groups is preferred from a point of a bad smell, and its carbon number is much more 
preferred in it being five or more, and it is the most desirable in a carbon number 
being seven or more. The amount of residual oil in a pipe after annealing can be 
further reduced as a carbon number is 16 or less, and the adverse effect which the 
residue after annealing has on a refrigeration system can be reduced further. A 
carbon number is preferred in it being 14 or less, and a carbon number is much more 
desirable in it being 12 or less. 

[0031]The total amount of polybutene and the partial etherification thing of 
polyhydric alcohol : (3) In [ more than 90 mass % ] this invention. In the drawing 
process as which drawing processability is required, for the purpose of improving the 
performance as a lubricating oil for drawing processing, it is independent, or two or 
more sorts of publicly known lubricating oil additive, for example, an oily agent etc, 
may be combined, and they may be contained in the lubricating oil. As an oily agent, 
although fatty acid, fatty acid ester, fatty acid metal salt, fatty alcohol, etc. can be 
used. When the content of addition ingredients, such as an oily agent, increases, 
there is a possibility that residue, such as bottom oil in a pipe after annealing a coil, 
and other carbide, may increase, or the residue after annealing may have an adverse 
effect on a refrigeration system. Therefore, it is preferred that below 10 mass % 
carries out per all the lubricating oil mass, when below 5 mass % carries out, it is 
much more preferred, and when content of addition ingredients, such as an oily 
agent, is made below into 2.5 mass %, it is further much more preferred. 
[0032]That is, as for the total amount of polybutene and the partial etherification 
thing of polyhydric alcohol, it is preferred to use more than 90 mass % per all the 
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lubricating oil mass, it is much more preferred to use more than 95 mass %, and it is 
further much more preferred to use more than 97.5 mass %. When an addition 
ingredient is not contained, but it consists only of a partial etherification thing of 
poiybutene and polyhydric alcohol and the remainder uses the lubricating oil which is 
inevitable impurities, it is further much more desirable. Annealing is preferred, after 
finish-machining using the lubricating oil which does not contain an addition 
ingredient and replacing the adhesion lubricating oil in a pipe by the lubricating oil 
which does not contain an addition ingredient, when the lubricating oil containing 
addition ingredients, such as an oily agent, is used as a lubricating oil for drawing 
processing. 

[0033] (4) Kinetic viscosity at 40 ** of a lubricating oil : when the kinetic viscosity of 

2 2 
50 thru/or 5000 mm" / second lubricating oil is less than 50 mm / second, the 

amount of oil which remains in a pipe may increase after annealing. When the kinetic 

2 

viscosity of a lubricating oil is less than 50 mm / second, lubricity may fall. On the 

other hand, when it is the hyperviscosity that the kinetic viscosity of a lubricating oil 

2 

exceeds 5000 mm / second, the residual oil quantity in a pipe after annealing may 

increase. Therefore, in this invention, it is preferred to make kinetic viscosity of the 

2 

lubricating oil at 40 ** into 50 thru/or 5000 mm / second. 

[0034]In this invention, the mixed refrigerant of a HFC system refrigerant and a HFC 
system refrigerant, and hydrocarbon (HC refrigerants), etc. can be used as a 
refrigerant used for the heat exchanger of a refrigeration system, etc. 
[0035]As a HFC system refrigerant, the alkane fluoridation (HFC) whose carbon 
numbers are 1 thru/or 3 is publicly known, and specifically, Difluoromethane (HFC- 
32), trifluoromethane (HFC-23), Pentafluoro ethane (HFC-125), 1,1,2,2-tetrafluoro 
ethane (HFC-1 34), 1,1,1 ,2-tetrafluoro ethane (HFC-1 34a), 1 ,1 ,1 -trifluoroethane 
(HFC-143a), And hydrofluorocarbon (HFC), such as 1 and 1 -difluoroethane (HFC- 
1 52a), and two or more sorts of these mixtures can be used. 

[0036] As a mixed refrigerant of a HFC system refrigerant, for example The mixed 
refrigerant of 60 HFC-1 34a of 80 mass % and 20 thru/or HFC-32 of 40 mass %, The 
mixed refrigerant of 40 thru/or HFC-32 of 70 mass %, 30 to HFC-125 of 60 mass %, 
40 HFC-125 of 60 mass % and 40 thru/or a mixed refrigerant with HFC-1 43a of 60 
mass %, The mixed refrigerant of HFC-1 34a of 60 mass %, HFC-32 of 30 mass %, and 
HFC-125 of 10 mass %, The mixed refrigerant of 40 HFC-1 34a of 70 mass % and 15 
HFC-32 of 35 mass % and 5 thru/or HFC-125 of 40 mass %, And the mixed 
refrigerant of 35 thru/or HFC-125 of 55 mass %, 1 to HFC-1 34a of 15 mass % and 40 
thru/or HFC-1 43 of 60 mass % can be used. 

[0037] As a mixed refrigerant of a HFC system refrigerant, specifically. The mixed 
refrigerant of HFC-1 34a of 70 mass %, and HFC-32 of 30 mass %, The mixed 
refrigerant of HFC-32 of 60 mass %, and HFC-125 of 40 mass %, the mixed 
refrigerant (R410A; Allied Signal, Inc. make.) of HFC-32 of 50 mass %, and HFC-125 
of 50 mass % the mixed refrigerant (R410B; Du Pont make.) of Gentron AZ-20, HFC- 
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32 of 45 mass %, and HFC-125 of 55 mass % the mixed refrigerant (R507C; Allied 
Signal, Inc. make.) of SUVA AC9100, HFC-125 of 50 mass %, and HFC-134a of 50 
mass % The mixed refrigerant of Gentron AZ-50, HFC-32 of 30 mass %. HFC-125 of 
10 mass %, and HFC-134a of 60 mass %, the mixed refrigerant (R407C; Du Pont 
make.) of HFC-32 of 23 mass %, HFC-125 of 25 mass %, and HFC-134a of 52 mass % 
There are a mixed refrigerant (R404A; the Du Pont make, SUVA HP-62) of SUVA 
AC9000 and HFC-125 of 44 mass %, HFC-134a of 4 mass %, and HFC-143a of 52 
mass %, etc. 

[0038]As a hydrocarbon system refrigerant, a carbon number can use the alkane 
which are 1 thru/or 6, cycioaikane, alkenes, and these mixed refrigerants. 
Specifically, methane, ethylene, ethane, propylene, propane, cyclopropane, butane, 
isobutane, a cyclobutane, methylcyclopropanes, and two or more sorts of these 
mixtures can be used, for example. 

[0039]In this invention, what added various kinds of additive agents if needed to at 
least one sort chosen from the group which consists of mineral oil and synthetic oil 
can be used as compressor oil in the refr'igerating machine oil used for a refrigeration 
system, i.e., a refrigeration system. 

[0040]As mineral oil used as refrigerating machine oil, specifically. For example, 
atmospheric distillation and the lubricating oil fraction produced by carrying out 
distillation under reduced pressure are received in a crude oil, Mineral oil of the 
paraffin series obtained combining one sort or two sorts or more of refining means 
among solvent deasphalting, solvent extraction, hydrocracking, solvent dewaxing, 
contact dewaxing, hydrorefining, sulfuric acid treatment, and clay treatment or a 
naphthene system can be used. 

[0041] Although synthetic oxygenated oils, such as polyolefine, alkylbenzene, ester, 
ether, silicate, and a polysiloxane, can specifically be used as synthetic oil used as 
refrigerating machine oil, for example. It is preferred to use polyolefine, alkylbenzene, 
ester, ether, etc. especially. 

[0042]the polyolefine among the synthetic oil used as refrigerating machine oil — a 
carbon number — 2 thru/or 16 — a carbon number says the homopolymer of the 
olefin of 2 thru/or 1 2, copolymers, and these hydrides preferably. When this 
polyolefine is a copolymer of an olefin in which structures differ, the special 
restriction may not be in the monomer ratio and monomer arrangement in that 
copolymer, and they may be any of a random copolymer and an alternating 
copolymer. 

[0043]It may be alpha olefin or may be internal olefins, and further, the olefin 
monomer which forms polyolefine may be a straight-chain-shape olefin, or may be a 
letter olefin of branching. 

[0044]As an olefin which can be used when manufacturing polyolefine. Specifically, 
for example Ethylene, propylene, 1 -butene, 2-butene, The pentene of isobutene, 
straight chain shape, or the letter of branching (alpha olefin and internal olefins are 
included), The hexene of straight chain shape or the letter of branching (alpha olefin 
and internal olefins are included). The heptene of straight chain shape or the letter of 
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branching (alpha olefin and internal olefins are included), The octene of straight chain 
shape or the letter of branching (alpha olefin and internal olefins are included), The 
nonene of straight chain shape or the letter of branching (alpha olefin and internal 
olefins are included), The decene of straight chain shape or the letter of branching 
(alpha olefin and internal olefins are included), The undecene of straight chain shape 
or the letter of branching (alpha olefin and internal olefins are included). The dodecen 
of straight chain shape or the letter of branching (alpha olefin and internal olefins are 
included), Pentadecene of the tetra decene (alpha olefin and internal olefins are 
included) of tridecenoic (alpha olefin and internal olefins are included) of straight 
chain shape or the letter of branching, straight chain shape, or the letter of 
branching, straight chain shape, or the letter of branching (alpha olefin and internal 
olefins are included). And there are hexa decene (alpha olefin and internal olefins are 
included), these mixtures, etc. of straight chain shape or the letter of branching. 
[0045]The alpha olefin ethylene, propylene, 1-butene, 2-butene, isobutene, and 
whose carbon number are 5 thru/or 1 2 especially. And it is preferred to use these 
mixtures and it is much more preferred that a carbon number uses 1 -octene, 1- 
decene, 1 -dodecen, and these mixtures among the alpha olefins which are 5 thru/or 
12. 

[0046]Above-mentioned polyolefine can be manufactured by arbitrary methods. For 
example, it can manufacture by the thermal reaction by a non-catalyst, and also 
publicly known organic peroxide catalysts, such as benzoyl peroxide, can be used, 
and polyolefine can be manufactured for an olefin homopolymerization or by carrying 
out copolymerization. As an organic peroxide catalyst, there are Friedel-Crafts 
catalysts, such as an aluminium chloride, an aluminium chloride polyhydric alcohol 
system, an aluminium chloride titanium tetrachloride system, an aluminium chloride 
alkyi tin halide system, and boron fluoride, for example. Ziegler type catalysts, such 
as an organic salt-ized aluminum titanium tetrachloride system and an organic 
aluminium titanium tetrachloride system, can also be used. Metallocene type 
catalysts, such as an aluminoxane zirconocene system and an ionic compound- 
zirconocene system, And publicly known catalyst systems, such as Lewis acid 
complex type catalysts, such as an aluminium chloride base system and a boron 
fluoride-base system, can be used, and an olefin can be made to homopolymerize or 
copolymerize. 

[0047]Although the polyolefine mentioned above can be used as an ingredient of 
refrigerating machine oil in this invention. Since this polyolefine has a double bond, if 
thermal stability and oxidation stability are taken into consideration, it may usually 
use the hydride of the polyolefine which hydrogenated the double bond in a polymer. 
A proper method can be used as a method of obtaining the hydride of polyolefine, for 
example, under existence of a publicly known hydrogenation catalyst, polyolefine can 
be hydrogenated from hydrogen, and the method saturated in the double bond which 
exists in polyolefine can be used. Two processes of the polymerization process of an 
olefin and the hydrogenation process of the double bond which exists in a polymer 
can be performed simultaneously, without carrying out two processes to hydrogenate 
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one by one, after polymerizing an olefin by choosing the catalyst to be used. 
[0048]The inside of the polyolefine which can be used as an ingredient of 
refrigerating machine oil, ethylene propylene rubber and polybutene (butane-butene 
(1-butene.) which carries out a byproduction at the time of a naphtha pyrolysis) The 
copolymer obtained by the polymerization of the mixture fraction of 2-butene and 
isobutene, Since thermal stability, oxidation stability, viscosity-temperature 
characteristics, and cold-temperature fluidity are excellent, 1-octene oligomer, 1- 
decene oligomer, 1-dodecen oligomer, these hydrides, these mixtures, etc. can be 
used. It is preferred to use an ethylene propylene rubber hydride, a polybutene 
hydride, 1-octene oligomer hydride, 1-decene oligomer hydride, 1-dodecen oligomer 
hydrides, and these mixtures especially. 

[0049]The double bond is already hydrogenated and the synthetic oil marketed as 
base oil for lubricating oils, such as ethylene propylene rubber, polybutene, and the 
Polly alpha olefin, can usually be used as an ingredient of refrigerating machine oil 
also about these commercial items. 

[0050]Although arbitrary things can be used as alkylbenzene among the synthetic oil 
used as refrigerating machine oil, a carbon number can use the alkylbenzene which 
has 1 thru/or 4 alkyi groups which are 1 thru/or 40, for example. A carbon number 
as an alkyI group which are 1 thru/or 40, Specifically, for example A methyl group, an 
ethyl group, a propyl group, a butyl group, a pentyl group, a hexyl group — passing — 
a PUCHIRU group, an octyl group, a nonyl group, a decyl group, and an undecyl 
group. The dodecyl, a tridecyl group, a tetradecyl group, a pentadecyl group, a 
hexadecyl group, A heptadecyl group, an octadecyl group, a nonadecyl group, an 
icosyl group, a henicosyl group, A docosyl group, a tricosyl group, a tetracosyl group, 
a pentacosyl group, a hexacosyl group, A heptacocyl group, an octacosyi group, a 
nonacosyl group, a triacontyl group, A strange triacontyl group, a 
DOTORIAKONCHIRU group, a TORITORIAKONCHIRU group, A tetratriacontyl group, 
a pentatriacontyl group, a hexatriacontyl group. There are a heptatriacontyl group, an 
octatriacontyl group, a nonatriacontyl group, a tetra KONCHIRU group, etc., and the 
alkylbenzene containing all the isomers can be used as synthetic oil about what has 
an isomer. 

[0051] Although it may be straight chain shape or may be a letter of branching as an 
alkyI group of alkylbenzene, it is preferred to use the alkylbenzene which has an alkyI 
group of the letter of branching as synthetic oil from points, such as stability and the 
viscosity characteristic. Since the alkylbenzene which has also in this a letter alkyI 
group of branching especially derived from oligomer of olefins, such as propylene, a 
butene, and isobutylene, is easy to receive, it is preferred to use it as refrigerating 
machine oil. 

[0052]The number of the alkyI group of alkylbenzene. Although it is preferred that 
they are 1 thru/or 4 pieces, the dialkyi benzene which has the monoalkyi benzene 
and two alkyI groups which have one alkyI group from a point of stability and 
availability, and these mixtures can be used as refrigerating machine oil. It may be a 
mixture of the alkylbenzene which has not only the alkylbenzene of a single structure 
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but a different structure as alkylbenzene. 

[0053]Although not limited for the manufacturing method of alkylbenzene, generally it 
is compoundable with the synthesizing method shown below. Specifically as aromatic 
compounds used as a raw material, benzene, toluene, xylene, ethylbenzene, 
methylethyl benzene, diethylbenzenes, these mixtures, etc. can be used, for example. 
As an alkylating agent, the carbon number preferably obtained by the polymerization 
of propylene among low-grade monoolefins, such as ethylene, propylene, a butene, 
and isobutylene, can use the olefin of the straight chain shape of 6 thru/or 40, or the 
letter of branching, for example. The carbon number obtained by pyrolyses, such as a 
wax, heavy oil, a petroleum fraction, polyethylene, and polypropylene, the olefin of the 
straight chain shape of 6 thru/or 40, or the letter of branching. And n-paraffin can be 
separated from petroleum fractions, such as kerosene and gas oil, the carbon number 
obtained by olefin-izing this according to a catalyst can also use the straight-chain- 
shape olefin of 9 thru/or 40, etc., and the mixture of these olefins can also be used. 
[0054]As an alkylation catalyst in the case of alkylation, publicly known alkylation 
catalysts, such as acid catalysts, such as Friedel-Crafts catalysts, such as an 
aluminium chloride and zinc chloride, and sulfuric acid, phosphoric acid, a 
tungstosilicic acid, hydrofluoric acid, and activated clay, can be used again. 
[0055]As ester, there are a dibasic acid ester, a polyol ester, complex ester, carbonic 
ester, etc. among the synthetic oil used as refrigerating machine oil. With the ester 
which can be used as an ingredient of refrigerating machine oil. As the acid which 
constitutes ester, and alcohol, when polybasic acid and polyhydric alcohol, such as 
dibasic acid, are used, only that by which all were esterified substantially is shown 
and the partial ester which remains without esterifying a carboxyl group, a hydroxyl 
group, etc. is not included. 

[0056]The dibasic acid whose carbon numbers of glutaric acid, adipic acid, pimelic 
acid, suberic acid, azelaic acid, sebacic acid, etc. are 5 thru/or 10 as a dibasic acid 
ester, Butanol of propanol of methanol, ethanol, straight chain shape, or the letter of 
branching, straight chain shape, or the letter of branching. The hexanol of the 
pentanol of straight chain shape or the letter of branching, straight chain shape, or 
the letter of branching. To that of straight chain shape or the letter of branching, 
octanol of PUTANORU, straight chain shape, or the letter of branching, The 
undecanol of the decanol of the nonanol of straight chain shape or the letter of 
branching, straight chain shape, or the letter of branching, straight chain shape, or 
the letter of branching. The tridecanol of the dodecanol of straight chain shape or 
the letter of branching, straight chain shape, or the letter of branching. The 
pentadecanol of the tetradecanol of straight chain shape or the letter of branching, 
straight chain shape, or the letter of branching, The heptadecanol of the hexadecanol 
of straight chain shape or the letter of branching, straight chain shape, or the letter 
of branching. The nonadecanol of the octadecanol of straight chain shape or the 
letter of branching, straight chain shape, or the letter of branching. The henicosanol 
of the icosanol of straight chain shape or the letter of branching, straight chain 
shape, or the letter of branching, The carbon number which it has the alkyi group of 
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straight chain shape, such as tetracosanol of the tricosanol of the docosanol of 
straight chain shape or the letter of branching, straight chain shape, or the letter of 
branching and straight chain shape, or the letter of branching, or the letter of 
branching Ester with monohydric alcohol of 1 thru/or 24, And these mixtures can be 
used and, specifically, a ditridecyl GURUTA rate, a JI 2-ethylhexyl horse mackerel 
peat, di-isodecyl adipate, a ditridecyl horse mackerel peat, JI 2-ethylhexyl 
SEBAGETO, these mixtures, etc. can be used. 

[0057]It is preferred to use ester of the polyol which has diol or 3 thru/or 20 
hydroxyl groups, and fatty acid whose carbon numbers are 6 thru/ or 20 as a polyol 
ester among the ester used as refrigerating machine oil. As diol, specifically, for 
example Ethylene glycol, 1 ,3-propanediol. Propylene glycol, 1 ,4-butanediol, 1 ,2- 
butanediol, 2-methyl-1 ,3-propanediol, 1 ,5-pentanediol, Neopentyl glycol, 1,6- 
hexanediol, 2-ethyl-2-methyl-1 ,3-propanediol, 1,7-heptane diol, 2-methyl-2-propyl- 
1,3-propanediol, There are 2,2-diethyl- 1,3-propanediol, 1,8-octanediol, 1,9- 
nonanediol, 1,10-Deccan diol, 1,1 1-undecanediol, 1,12-dodecanediol, etc. 
[0058]As polyol which has 3 thru/or 20 hydroxyl groups. Specifically, for example 
Trimethylolethane, trimethylolpropane, TORIMEGHI roll butane, di- 
(trimethylolpropane), tri- (trimethylolpropane), Pentaerythritol, di- (pentaerythritol), 
tri- (pentaerythritol). Glycerin, polyglycerin (2 thru/ or the icosamer of glycerin), 1 
and 3, 5-pentanetriol, Sorbitol, sorbitan, a sorbitol glycerin condensate, adonitol, 
Polyhydric alcohol, such as arabitol, xylitol, and mannitol, And xylose, arabinose, a 
ribose, rhamnose, glucose. Fructose, galactose, mannose, a sorbose, cellobiose, 
There are sugars, such as malt sugar, isomaltose, trehalose, sucrose, raffinose, 
gentianose, and MEREJITOSU, these partial etherifi cation things, methyl glucoside 
(glycoside), etc. 

[0059]A carbon number as fatty acid which is 6 thru/ or 20 specifically. For example, 
pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid, nonanoic acid. There are 
neo acid etc. the number of the thing of straight chain shape, such as decanoic acid, 
undecanoic acid, dodecanoic acid, tridecanoic acid, tetradecanoic acid, 
pentadecanolc acid, hexadecanoic acid, heptadecanoic acid, octadecanoic acid, 
nonadecanoic acid, icosanoic acid, and oleic acid, or the letter of branching and alpha 
carbon atoms is [ acid ] four. 

[0060] Specifically, there are a valeric acid, isopentanoic acid, capric acid, pelargonic 
acid, 2-methyl hexanoic acid, 2-ethylpentanoic acid, caprylic acid, 2-ethylhexanoic 
acid, normal nonanoic acid, 3,5,5-trimethylhexanoate, etc. A polyol ester has some 
which have a hydroxyl group of isolation. Preferably especially Neopentyl glycol, 
trimethylolethane, trimethylolpropane and TORIMEGHI roll butane — di- 
(trimethylolpropane) — tri- (trimethylolpropane) and pentaerythritol — di- 
(pentaerythritol) — and it is ester of hindered alcohol, such as tri- (pentaerythritol). 
Specifically Neopentyl glycol 2-ethylhexanoate, A trimethylolpropane KAPURI rate, 
trimethylolpropane pelargonate, pentaerythritol 2-ethylhexanoate, pentaerythritol 
pelargonate, these mixtures, etc. exist. 

[0061]With complex ester, among the ester used as refrigerating machine oil. It is 
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ester of fatty acid and dibasic acid, and monohydric alcohol and polyol, and what was 
illustrated about the dibasic acid ester and the polyol ester, and the same thing can 
be used as fatty acid, dibasic acid, monohydric alcohol, and polyol. 
[0062]Carbonic ester is carbonic acid, monohydric alcohol, and ester with polyol, and 
as monohydric alcohol and polyol. What added poiyglycol for alkylene oxide besides 
the above-mentioned thing and the same thing to homopolymerization or the 
poiyglycol which carried out copolymerization, and the above-mentioned polyol can 
be used. 

[0063]As ether which can be used as refrigerating machine oil, although there are 
poiyglycol, polyvinyl ether, a polyphenyl ether, cyclic ether, perfluoro ether, etc., it is 
preferred to use poiyglycol, polyvinyl ether, etc. among these ether. 
[0064]As poiyglycol, it is preferred to use polyalkylene glycol, its etherification thing, 
these denaturation compounds, etc. As polyalkylene glycol, homopolymerization or 
the thing which carried out copolymerization can be used for alkylene oxide, such as 
ethylene oxide, propylene oxide, and butylene oxide. In polyalkylene glycol, when the 
alkylene oxide which has a different structure is carrying out copolymerization, there 
is no restriction in particular in the polymerization form of an oxyalkylene group, and 
random copolymerization may be carried out to it, or block copolymerization may be 
carried out. 

[0065]With the etherification thing of polyalkylene glycol, the hydroxyl group of 
above-mentioned polyalkylene glycol is etherified. As an etherification thing of 
polyalkylene glycol, specifically, Monomethyl ether, monoethyl ether, monopropyl 
ether, Monobutyl ether, monopentyl ether, monohexyl ether, To MONO, PUCHIRU 
ether, monooctyl ether, monononyl ether. There are PUCHIRU ether, dioctyl ether, 
dinonyl ether, didecyl ether, etc. to monodecyl ether, wood ether, diethylether, 
dipropyl ether, dibutyl ether, dipentyi ether, dihexyl ether, and JI. 
[0066]As a denaturation compound of poiyglycol, there are an alkylene oxide addition, 
its etherification thing, etc. of polyol. As this polyol, the same polyol as what was 
illustrated about the polyol ester can be used. 

[0067]As polyvinyl ether, what has a constitutional unit expressed with a following 
general formula (1) can be used. 
[0068] 
[Formula 1] 

Ri R2 

I I 
- (C-C) - 

I I 

R, 0-(R«-0).-Rs 



However, R , R , and R show a hydrocarbon group a hydrogen atom or whose 

carbon number is 1 thru/or 8, respectively, and these may be mutually the same or 
may differ. R. is a divalent hydrocarbon group whose carbon numbers are 2 thru/or 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww 2009/11/02 



JP,2000-186291,A [DETAILED DESCRIPTION] 15/20 i? 

10, and R_ is a hydrocarbon group whose carbon numbers are 1 thru/or 10. Average 

5 

value of m is an integer of 0 thru/or 1 0, and for every constitutional unit, R thru/ or 

R may be the same, or may differ. When two or more R^'O exists (i.e., when m is 

two or more), two or more R -O may be mutually the same, or may differ. 

4 

[0069]A prominent effect can be acquired if a lubricating oil for copper pipe 
processing concerning this invention is used, since influence which a residue in a 
pipe after annealing of a copper pipe has on a refrigeration system is great when 
oxygenated synthetic oil is used among these refrigerating machine oil. 
[0070] 

[Example]Hereafter, the example of the lubricating oil for copper pipe processing 
concerning this invention is concretely described as compared with the comparative 
example. 

[0071]First, after performing hot extrusion and cold rolling to the ingot of **** 
deoxidized copper, the lubricating oil for copper pipe processing which has the 
various characteristics by a bull block was used, drawing of the copper pipe 9.52 mm 
in diameter whose thickness is 0.41 mm was carried out, and the existence of the 
seizure of a tool (plug) was evaluated. About printing of a tool, when drawing 
processing of the predetermined number of times was performed to the product of a 
byway from the element tube of a large diameter using a plug, that to which seizure 
did not generate the drawing total length of the copper pipe to a plug as 3 km was 
made into O, and what seizure generated in drawing below 3 km was made into x. 
[0072]Next, after winding around a coiled form the long copper pipe whose length 
after drawing is 2 km, the obtained long coil copper pipe was annealed with the bright 
annealing furnace. Before annealing, the reducing gas (DX gas) which contains CO 
gas, CO gas, and H gas by using nitrogen gas as the main ingredients was passed 

for 30 minutes in the pipe by 20-i. the flow for /, and the inside of a pipe was 
replaced by DX gas. The temperature of the controlled atmosphere was set as 600 
**, and after carrying out heating annealing for about 25 minutes, this was cooled so 
that a minimum-temperature part might be held for 1 0 minutes above at least 450 ** 
in a bright annealing furnace. 

[0073] Subsequently, after the dried air replaced the residual gas in a pipe of the 
cooled long annealing coil copper pipe, the copper pipe was disassembled and the 
bottom oil mass in various parts in a pipe was measured by the method shown below. 
First, after extracting the sample of 1 5 points from the coiled copper pipe and 
cutting in length of 10 m, hydrochlorofluorocarbon (HCFC-141b) washed the tube 
interior and the residual oil adhering to an inner surface was extracted. Next, after 
warming this residual oil and making a solvent evaporate, residual volume was 
measured, it converted into the amount of oil which remained per copper pipe 1 m in 
length, and the maximum bottom oil mass and average bottom oil mass were 
computed. 
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[0074]After cutting two pipes for an examination from the manufactured long 

annealing coil copper pipe, respectively and expanding the end of the pipe for an 

examination of one of these, insert the end of the pipe for an examination of another 

side, and a wire size uses the phosphor copper wax wire rod (BCuP-2) which is 1 .6 

mm, Both were soldered by heating for 6 seconds with propane combustion gas. And 

2 

when chlorofluocarbon was filled up with the pressure of 30 kg/cm in a pipe, what 
gas leakage did not generate was made into O, and what gas leakage generated more 
non-filling [ wax material ] was made into x. 

[0075]60g of lubricating oils of the example and the comparative example were 
poured in into the copper pipe, both edges of a winding instrument were crushed, and 
it annealed by the same annealing conditions as ****. Both the edges of the copper 
pipe were crushed so that not the state where the inside of a pipe is sealed 
thoroughly but internal gas could not leak outside easily and might become. And after 
clearing tube ends after annealing, the ultrasonic cleaner extracted the bottom oil in 
a pipe using acetone and the mixed solvent of 1 to 1 of n-hexane. Then, annealing 
bottom oil was made to generate by carrying out distillation under reduced pressure 
by the pressure of lOmmHg with the temperature of 40 **, and removing a solvent 
and low boiling point components to an extract. 

[0076]Then, in order that the obtained annealing bottom oil might investigate the 
influence which it has on a refrigeration system, the sealed tube examination was 
carried out based on the attached document 2 "chemical stability test method 
(sealed tube test) with a refrigerant" of JIS K221 1 "refrigerating machine oil." This 
detailed test condition is shown below. First, 1 .6 mm and length fused the upper part 
of the glass tube to it, after putting the catalyst which consists of a metal wire which 
is 50 mm into a glass tube 10 mm in inside diameter, and a 1-mi refrigerant, 1 ml of 
sample oil, and thickness sealed to it. Next, after holding this glass tube for 14 days 
at the temperature of 1 75 **, change of the state of a solution layer was observed. 
And the case where O, degradation of a catalyst, discoloration of sample oil, nebula, 
or a sludge existed the case of being changeless was made into x as a result of 
observation. 

[0077]In this example, as sample oil, what mixed 0.3 mg of annealing bottom oil and 

the refrigerating machine oil I.Og was used, and the metal wire which consists of iron, 

copper, aluminum, etc. was used as a catalyst. As a refrigerant, R410A and R407C 

are used. As refrigerating machine oil, ester oil (tetraester with pentaerythritol, 2- 

ethylhexanoic acid, and mixed fatty acid (mole ratio 50:50) of 3,5,5- 

2 

trimethylhexanoate (kinetic viscosity at 40 **: 68 mm / second)) was used. 
[0078]The kind and physical properties of base oil which were used as an ingredient 
of a lubricating oil are shown in the following table 1 , and the kind of partial 
etherification thing of the polyhydric alcohol used as an ingredient of a lubricating oil 
is shown in the following table 2. The kind of addition ingredient added to a 
lubricating oil is shown in the following table 3. A presentation and kinetic viscosity of 
a lubricating oil are shown in the following table 4, and the evaluation result of 
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various examinations is shown in the following table 5, 

[0079] 

[Table 1] 



B 1 
B2 
B3 
B4 
B5 



0.035 
0.032 
0.025 
0.021 



40'Ct::6ttS 



2500 
9000 
21000 
24000 
200 



[0080] 
[Table 2] 



Al 
A2 

A3 



¥±5 



970 
1210 
1836 
1980 



[0081] 
[Table 3] 







C 1 
C2 





[0082] 
[Table 4] 
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m- 










No 




^tm^ -CdC ^-W* 






%) 




(■bV8>) 




1 


B 1 


— 


99.5 


A 1 




0.5 






2932 




2 


B 1 


— 


93.0 


A 1 




7.0 






1380 


m 


3 


B 1 


— 


70.0 


A 1 




fin n 

30.0 






90 




4 


B 1 


— 


97.5 


A 2 




Z.5 






2148 




5 


B 1 


— 


76.0 


A O 

A 2 




24.0 






653 


ft 


6 


B 1 




lie c 

95.5 


A 3 




4.5 






1878 




7 


B 1 


— 


74.0 


A3 




26.9 






549 




8 


B 2 


— 


91.0 


Al 


— 


9.0 






3343 




9 


B 2 


— 


71.0 


A2 




29.0 






1034 




10 


B3 


— 


70,0 


A2 




30,0 






1508 




11 


B O 




79. U 


A3 




21.0 










12 


B3 




7&.0 


Al 




24.0 






1295 


a. 


13 


B4 




70.0 


Al 




30.0 






783 




14 


B 1 




99.8 


Al 




0.2 






2456 


V9 


1<% 


B5 




93.0 


Al 




2.0 




n 1 — so 


139 




16 


B5 




83.0 


A3 




5.0 




CI - 12.0 


92 



[0083] 
[Table 5] 
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0.08 


o 
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3 


0.44 


0.09 
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o 


o 




4 


0.43 


0.08 


o 


o 


o 


o 




5 


0.44 


0.08 
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o 


o 


o 




6 


0.48 


0.09 
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u 


o 
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0.46 
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(J 


vj 




8 
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o 
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Q 
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o 




10 
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It 
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0.44 


0.08 


o 


o 


o 


/—V 

o 




13 
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r\ 


V 




X 




16 
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0.52 


o 


X 


K 


X 



[0084]As shown in the above-mentioned tables 1 thru/or 5, example No.1 thru/or 12 

are using the polybutene and the partial etherification thing of polyhydric alcohol in 

-1 

which the infrared absorbance I in 1 230 cm was specified as a lubricating oil. 
Since the content of each ingredient was specified appropriately, the amount of 
residual oil after annealing of a coil copper pipe became 0.50 or less mg/ m at the 
maximum, and the seizure of poor soldering and a tool (plug) was not generated. 
Nebula, a sludge, etc. were not observed in the sealed tube examination. 
[0085]On the other hand, although comparative example No.1 3 was using polybutene 

as base oil, since the infrared absorbance I in 1 230 cm of this polybutene was less 
than the minimum of this invention range, the amount of residual oil in a pipe 
increased, and leak occurred after soldering. Since the polybutene content as base 
oil was over the maximum of this invention range and the content of the partial 
etherification thing of polyhydric alcohol more than divalent was less than the 
minimum of this invention range, printing generated comparative example No.1 4 to 
the plug. Since comparative example No.1 5 and 1 6 were using purified mineral oil as 
base oil and polybutene was not used, the amount of residual oil in a pipe increased, 
and leak occurred after soldering. Nebula or a sludge was observed in the sealed 
tube examination. 
[0086] 

[Effect of the Invention]As explained in full detail above, in this invention, the 
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